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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a recording and 
a reproducing with a high S/N with respect to two kinds ' 
of thicknesses of disks even without making the output ' 
of a semiconductor laser excessively large. 
SOLUTION; A semiconductor laser having the 
wavelength of 635nm and a light receiving element are 
incorporated in a module 1 and a semiconductor laser 
having the wavelength of 785nm and a light receiving 
element are incorporated in a module 2. The exit light 
from the module 1 is transmitted through a wavelength 
filter 3 to be made to be parallel beams in a collimator 
lens 4 and are transmitted through a hologram optical 
element 5 to be condensed on a disk 7 by an ofcu'ective 
lens 6. The reflected light traces a reverse optical path 
to be detected by the light receiving element in the 
module 1 . The exit light from the module 2 is reflected 
by the wavelength filter 3 to be made to be parallel 
beams in the collimator tens 4 and a minus 1-st order 
diffracted light by a hologram optical element 5 is made 

incident on the objective lens 6 as a divergent light to be condensed on a disk 8 The reflected 
hght traces a reverse opt.cal path to be detected by the light receiving element in the mod^^^^^ 
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t, -^n^'no*#tfu— tfcDifu^TtiES-^fctt^- 
i^fa^-©if^^#^— tfoai^TtSr^- 
<£:aja-r ^ (c ^ i; -5 ssHJR^ s: fr-s tgr^ffiiKji 

»tS *Sii-r * IS {c ± i; ^ ^® iKM i: B5I2*f > X>Ji 
*-r ^ S^® JR^ i com Sfr ffit-i^MiRM L T -5 

>/6JHiIIB*tigl U>X(DW5&Si:fatS|5H;i[ScC) 
S. 40 

U— tf C7) tllW7\i©7feIB^iS^*:j5^ b OSM^i£^3-&-r-5«l 
SI<&*bT*3 0, tfIIB^«ltba57)«B-©ifi^*|s:b— tfro 
iiil^7tCD^IB^i«fl:*i> ^. roSW7t.i:l|-«i|iS$^* U— tf 
<:OitiS^^(;)^IBfe?iS^iis:;5^8®SM7t<h^SijecD§>t^? 50 
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tCT^air S t,OT'^^ i: <!: -r ^ Uim. 1 IB® 

-5iS*:S6IB®0^-^>y Kgg, 
[|fd^«9] WIB7t#£ligK/{>i^-co*^^U— tfODm 

tf ;6> ^(r>mM%<DmSMm^^is^ CD 

(0 0 0 1] 

-5 *tSJl $ ® 3t SB^i«^ ICJJ b ^ii a& ^ I, i ttM^ * ff 
[0 0 0 2] 

trx:tx<'X^(D^*&<D— :d|C. StgJP^ O. 6 mm© 
•T''<Xi'S:ffil,i^fe©*<ib5, cniC^fU, ^M<D=i> 

tt, *f#lU'>X/ii^S.-5StS^$<757="i'Xi7{C^LT^® 

fBm$tircfisj*i^-5, 1112 2\z^^coyt^y \^^m<^m 



3 

isrsu^vh.'^^n=^\ 4 5CD+ lii^isIi^Tttt^^^tt 
5-eaii7tt+ i;^!iisf^(c^)-tte.n^, 7.^7 7*^ 

*5 cfc Z/t' X 57 8 f, OSS=f ^ 0 -5 -fe n i/' 7 A 
Tl 4 5CD+ i;^I5l^^«. *Cr3U><-^'U>X4{C 
¥ff7tiL.TA*l-r5= nU;<-5'^>X4CDiSii^tt 
7\-7 5 7-l 4 4$:*5i<^55-dtS3iL,, [H!L'>Xl4 6 
?:®3abT3t^£iS|gl 4 7-eS7t^n5, 7^-^141^14 
7H4»t!lS7t3ei£WL., 7;t-*7>IIM{i^tt/N-:7 
5 7-1 4 4T^i;.5#f.'i^JR^^ffil.ifc|^.^^JRM?*, h 

MSrn"5?S-ri*MlXll*^L, :i^Di/7A^^^^ 1 4 

*f#)l^>X6*^e<7)ffiW^/!)W$ 1. 2mmCD»;K 
77o = s i n' <i>y4>' 
77, , = s in' (J)/ (.<j) — Tc) ' 

fib. . 

(/)=2 7r (n- 1) h/A 

<i> = 7t/2COi:^ 77, i 77,, tt^L-<. TJo =77,,= 

0. 4 0 5tu^. z-com-^o^mmmmmn. v<,' 

= 7?,,' =0. 1.6 4i:7i^. Se-pT, ¥^#:^-1fl 

yt^mm 1 4 7 C0S^«ttii^<D7t'\-;/ H^gOD 
0. 1 6 4^Ld>#e.nf . ^^fl^®S/N*t«TT 

i>. Tt^tBSf 1 4 7 cosTts^^aitojt'N'y F^atm 

i7 7, 8(DS^;tltT;^£<f2^^ff-5;tJ&(C«, if^^i*: 
U— !f 1 4 3 (Dtii;'3$:$^,lcS5«6-5i£J'g/iifeO, ♦j|± 

[0 0 0 6] 0 2 2 lc:^-r«e*07t-^-> K^SICti. 

^x^- X^(;?ja*&Tti> &:S5 3 5 nm~6 5 5 nmC!) 

X^<75Ji^&Ttt. jKS7 8 5 nm(D^m^U—^im^^ 
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4 

Dil/^ATt^^^l 4 5cDSji3t«?>f*S5P>X6(Cj;0 
x^Xi7 7±tcMiRMT«7t$n. ^ni^^ATfe^^-? 
1 4 5<7)+ li>:IH!*T7l£tt*t*l/>X6{Cj;0x-rX^8 
±tC«iK3|-r»3t$n'S. 112 3«*Di/^A^^^? 
14 5CD^®0T*^o *D^7A5t;^^^l 4 5«[^ 
'il>RttcD^^gJ(73/\iS'>&*L, + i;^[Hl^^fC*ftr 

10 #s-r-5. iietJT, 5i*i^U'>x6(c*fL, +i'Am^yt 

<D^-^ X i7 8 ±CD«^ea$giia^<^5^^- X 57 7 ±C!)^ 

x^7. 8o*®s-ecD^gt$f5{S#L.<-r-5::ii*^T 

[0 0 0 5] 

S3i^t+ i;*:lE]*f^tc:i)-tten.i>fci>e), ^-^rOD^ttc^if 

20 Jtin^T'^A^!^^^ 1 4 5®|^®li|-C$)-2>. ^2 4 

(a) ttiKMAtmjg^^(75«^T$o. + I'A'mm^tm 

C^mT'^mrSi- l'A^Eimm^±C^, 02 4 (b) « 

»fM*iSg*tto:®'&-c$>D, + 1 :;^:lHl^7tcDS6^*titin 
LT^g;5:- l^lHl*T^CD^^«M^-r-5>. ^KDi^, 
^g#M^®iSSS:2 h, m^rm^n, X^^oy^^t: k 
tr^i. S51^77o > + l^*:[HlW3a*77., ttJI^TcDS 

(1) 

(2) 
(3) 

ft:B7 8 5 nm\Zit^TMytX^y h@5/h$<T 
#-5jSS6 3 5 nm~6 5 5 nm©^^#:l^— if^&fflVi 

K). S^S7 8 5 nmT«7 0 %«±(Z)iSl.iSI<f^7!)q#ii 
40 n-5*i, iS56 3 5 nm~6 5 5 nmTH 1 0 %Sa?<^ 

[0 0 0 7] Ltzf}i-DT. *%BJ©^^-rrc#SStt. 
^a^coSAj^Sffijl^ cD^-r Xi' (C?* L. 

w\ns.\zmn^^z.ttii:t. 
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5 

gfi SrSttT-^ -5 J; 5 icr ^ :i i T^. -5 . 
[0 0 0 8] 

(3) — :^®&ft07tS:{tSl 0 0 %.aji$-|±^i:^(C. 
[0 0 0 9] 

ffim-*5 J:lX»- CD¥^#: U-'ffOtiiM^cD^iimm^ 

^y)m^^fB~o:>yt^mmi^\zm^. "tn^rKDMimm 30 

[0 0 10] ^LT, J;0«F*b<tt, mrfa*fi^U>X 

Tji^^^n -5 costs SSiiT S (C ^ U ^ ^® 

[0 0 11] :^^B^<D^^'y H^Mtt. ±igL;td;o 

+ liJjlHll/TTt^/ctt- i;^lHltfT7t$:ffiV5T-7^0T^^:X. 
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P— tfcDi^5(c:^bT(iii;u+ liJ^Siffjai^S/iK- i 
^m^coS/Ntt®1^a:(^@Si:?5:0, ^i^SI-^^ u— tf o 

^th'^m\z-/3i^,^ti. — :^c9i|£2g^$u-— if0jg-5$: 

7 8 5 nmt-r^3:i(CJ;i3. iitgSzi >yi^? h^^^- x 

[0 0 12] 

L^—iDmmMi muz, ^^^bj©^-^-;/ fsbcd^— 

tfOjg^Stte 3 5 nm, j.— 2 F*30if£^ 
^U'— 1fW?feStt7 8 5 nmTab-5, ?S:5:7 -< 3 
tt, &:S:6 3 5 nm®3^^{5(S^±[c2ii@$i±, jS5 7 

8 5 nm(0^?raS^i&ICSIt$-a-S«J^^-r-5, ^rv? 

&m^itw-nytt\^TMmi^>X6\zx^L, ^^m^ 

0. 6mm<;)-rY7.5' 7±(C»Jt$n.5. p^-i';^i7 7;Si 
iT'^ATt^^^ SlCAMfS. *;Di)'^A7t!¥lg^5 0D 

[0 0 13] — ^:>':2.-;i'2rtC0i|£^^U— tf;5>5, 

X 4 X-W^^t; ^ nx*: □ 5 A^^^^ 5 (C Altr 
•5. *a^5A7t^^? 5©- 1 J>:lElSf7ttt^«[^i:L 
T^>f#ll/>X6 [wAltL-, Stg/1$ 1 . 2mm05=fX 

>X6S:5ef6]^{CSi§L. Saf*:0:J7'^ A?^;^^^ 5 {C 

;<-i$'u>X4\zw-nyttLTxmT^. 

;L'2p^(D^tB3t^J^-C§^$n-5. ^ip^^^At^;^^^ 

[0 0 14] *fftU->X6fi. z£S6 3 5 nmCO^tftl^ 
>X6 75^e)<^tbl*3t;5W$ 0. 6mmC0*«$jSii-r-5 

^\ZtiL, &fi7 8 5 nm«*f!^U'>X6y{/^e.<Diill>t7t 
7>i;p$l. 2mmOS*E$:aiii-r-S^lC:£i;^^B«M 
iWI^ >X 6 A^^-r -SJ^ffiiRMcOfO r^Ti^SiR 
^S:*t"-5. «e-:3T, jgft 6 3 5 n itk^jIn □ A^=^ 
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jRMT-*7t$n, jfiS*7 8 5 nmcD-^aif^i^n^m'^ 
5 CD- i'A^mmttimu>X6\zJir)f''r 7.i7 8±lz 
mMmX-M^^tl^. jj^D^^ATt^^^^ 5«, 112 3 

'iStr>r, Mmu>X6\zMi^. - i'Ammyt<D^'( xi7 

<0«® $ T-©!Sllft * If ««| U < r ^ d t *iT # ^ . 

[0 0 15] ia2t±*;Di/5A3¥;^S^5®»f®CDffi:;*C 
iaTS>-5, W®*^Jg«Tfj:<l2lcDJ;o{C4 1"^;K^I1' 

77o =.C O S' (*/2) COS 

7?. , = (8/;c' ) s i 

rj-i = (S/tc' ) s i n' (</> 

(J>=27C (n-1) h/A 
^Jx.tSh = 2. 7 6 /im. n=l. 46CDi#, A = 6 
3 5 nm\zMl'X\t(t> = 4K-C$>^ii^'b_Ti<, =1. 77, , 
= 0. 7?., = Ot;iiO. A = 7 8 5 nm{C*fLT«<i) = 
3. 2 3 TC-Cgi-S*^^) 73o =0. 0 8 5, 77,, =0. 0 
2 3.-7?., = 0. 6 8 6 i:^-S. d<D^-&®ffi«C9fM 
ja^tt, A = 6 3 5 nmlC*tbT«77o'= 1 A 
= 7 8. 5 nm[C*fLT«77.,' =0. 4 7 1 tfS.^, 

[0 0 17] ^-oX. iSfiS 3 5 nm{C§€LTtt. x-C 
Xi7 7CDS^^-^c^S/'N«ji1ttllSS?T*D> "Ei^ 

jL—ji 1 n(Dmmi^u-if(Dtiitj%m'^t^mmx-m 
T'-fXi; 7a:)n^fiiifx^<mm^noz.iih-^m 

X$>^, —15. &fi7 8 5 nmSCMLTtt. ^rv^a.-;!/ 

T-ab-st-rst, ^v'a.-;i'2F*9cr)^a^;^js<^S7tM 

«5il^©:)t'\-y HggCO. 4 7ie{c;^^*t. ;iCDg 
Sfc. ^:>'a.-;i'2f*3CO^ai^;^J^<DS7¥:m/6^ 

1 2fg(cii5Je)^£^S*^**A^ ::wsaCTfetit^^afc 

*^"5TteTS^. ^fc, ^v'3.-;L'2|^©i|^^#:U'— tf 
«a?ft«7 8 5 t'-i' 7. 8 /i^iilBSn 

[0 0 18] m3\t-!^u^=7L.^^m=f-^<^^m(D±^ 

mx$>^. *tftk>X6 05W5aSS-2 atUfct^. T 
^*iW/1i$'>«c:tlJ;0/h$l/iitg2 h(D^i$.n\ZCD?i- 

Wf^^nx^^^.. hom^^xu. jgfie 3 s n 

m, 7 8 5 nm(D^}±3j>Di^7A7t!^^^^5 

i^T-S. SeoT. jgfie 3 5 nm^TttS. itS2a(3D^i 

^rt<^:t:#:lC^3fc-3T*Di^7A7t^^^5 * 1 6 0 % 



^S:^+ i;^i:[HlSf7t<0^^«!gE'>-r'5. 0 2 (a) \tif 

7xat£9±(cs i o, 1 0 ^mm-^itxi^mLtzm^ 

TSiO, 02 (b) tt;<f^XStSl 4Sx>;/5^>i7'LT 

rFm\.tzm-^x&^. izt>^%i^m\z\t2^Aa:>y7i-h^ 

Xi'^^Vi^, 02 (a) X\t, lftgOD7* hVX:i' 
S:^UTSS«1 IgBWitS^rfr'^^ 2 fee(^7;J- hT;;^ 
i'SifflViXM^l 2. 1 SaSCOitaSrfT^, 02 (b) 

5^>i^S:ffVi, 2tee<7)7:t hVX^^ffiViTSi^l 
10 6, 1 7S6(^X>;/5^>i^$:fT5, 

[0 0 16] Z.(Dii^. #g:<^)S;$^fcttgi$$h/ 
2, a#f*$>n. A*f^O&:54 A i-r-Si. iSii* r? 

. . + i:;*:iHitff5a^7j,, , - i'Amm^mTi.,i,i&rf(D 
^x^^^n^, 

' (*/4) (4) 
/2) cos' [ (*-7r) /'4] (5) 
/2) cos' [ (<i> + ;t) /4] (6) 

(7.) 

20 3t:Di^7A^^^^ ST- l^iSclElJf^iLXe 8. 8% 

/O^ESf^n, m.m2h(Dmm^x\t±<mm-^nu^K 
n<^u>X6<DMj^Mm=§: f tr^t, issess n 

m. 7 8 5 nm®7tlC*ft--5ll5?fiS?)?5:liPS5:tt. ^tl^ 
tla/f. b/ f T-^;l.'=>n'5. «sj;i«f = 2. 6m 

a=l. 5 6mm, b=l. 1 7 mmi't"'l> i. a 
/f = 0. 6, b/f = 0. 45i;^^. 
[0 0 19] [^-©HiStRJ] 0 4(C, *^Bjo^/\,y 

— ;HrtOiji^{!^U— tf®?KStt6 3 5 nm. ^rv'o.— 
Ji'2p^(D^mi^U'^-1f<Dm.-M:\t7 8 5 nmX$>^. ?6fi 
7 JP^ 3 IS. 6 3 5 nmO^?£{3(S^^{c@3g$ 
-ti-, !&fi7 8 5 nm©7t$:t5tS^^{cSit$-a-Sfl!i#$r 

A^^'jl/^ 3$rSiiL', n "J ^-:$'L'>X4T¥fT7t'fk: 
$tlT5i^py7A3t^^^l 8 ^ni/^A 
^t^^^l 8®+ i;*:I5i^7tttiR*7t<i:LT*f#j^>X' 
1 9 (CAMb, 0 . emmCDT'-i';:;^' 7±tC* 

40 ^^ns. 7='CX;7 7/5^e,coSW7t«»#lU>Xl 9^ 
iSlSl^tcSiib. MCXiJ^Pi^^A^^^^ 1 8 iCAI^r 
^, 3t:Di^5A7t^S^ 1 8 (D+ TiJi^lElt^TtUn U ^ — 
^'l'>X4lc¥fT^iLTAM-r-5. I3ij;^-:S'U'>X 
4 0Sia^ttig:S7-Y.'l'^' 3 ^rSiit' ^ Vi-;H 
®«lfiii>'6#JST§7t$n-5. ^>'i-;i/2|>^<3Diti 

n 'J ^-3' u>x'4 TWirt^b^nT^ni/^ATt^^ 
^ 1 SCAWr^. *D^^7A^^^^1 8t^)Sig3t« 
W7tiUT?^tlU>Xl 9{CAItL. S^jl^l. 2 
50 mmcDr-fXi? 8±fcft7t$tl^. -TYT.^ 8;i^6CDK 
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[0 0 2 0] Mmu>Xl 9ti. iSS7 8 5 nmCO^ttj 
l^^[Hl4ff7t{C*fU, iSfie 3 5 nmc^*fftl/>Xl 9;6^ 

e.(^ffiM7t^w$ 0. 6mm<Dm^^m7^'r^mz±c 
t>mt^m^m^mT^.. ^^et?T, iA^e 3 5 nmcozt^ 

ni^^ATt^^^ 1 8 0+ l^III?T7ttt^if4^1x>Xl 9 
tCj:05=^^X^ 7±lcS|iRM-e«7t^n, JSfi7 8 5 n 
mO*Di/^A7t^^^l 8c^S®7t(l*f^^l/>X'l 9 
tC J:; 0 5" X ^ 8 ± tcSliKMT«7t ^ n ^ o . □ ^ ^ A 

ii^\zM\^T\t. ±\zm^rz^m^mmiEtmzihu> 

XtLXOm^^T^o fie-n^T, M^UyXl 9\ZM 

I/>X1 9;6^6xw'X^7 7. 8<^S®^T<D^B8^at? 

[0 0 2 1] m5\t^nif^A^^m^l 8£7)^®<^ffi 

mmmzT^z.t\z^D. + i:;i5t:lHiSf7tc^5a^;^?^iiSDL 30 
t^t^^ts- i:;iSc!HijfT7to^^[iMii^f ms (a) 
:5t?^xss2 o±ics i o, 2 1 ^mm-^i^n^mLfz 
m^-cmo. ms (b) \t:^^7.m^2 s^x.y^>c^ 

LTf^SUfe:®'&TS^« f-fe^fcf^Si{C^S2«cc0 7:^- 
hTX^*fflV:^^o 05 (a) Tti. lftgO>'^hV 
X^^^l.^T®^2 2a50it«=&fT^.^. 2t5cScD-7;^h 

^2 7. 2 8gB(^X:y5^>^*^fT5/;iCD<h^. 40 

[EltFrJ^^T?., « (4) - (7) ^T^;i'in^o ^J^tf 
h = 3. 45-Mm, n=l. 46(Z)(h^. A = 6 3 5 n 
m(C^:rf LT^^ 0 = 5 TrT^^T^i^e 7?o =0, 77*, =0. 
811. 77., = Och7iO, A = 7 8 5 nmlC*fUTtic(> 
= 4. 0 4 ;t:-C$>^:6^6 r?o = 0., 9 9 5. ^7?, , = 0. 
0 0 2. 7?-, = 0. 0 0 I tf^^o ClCO^-g-CDa^CDfiJ 
ffl^a^ti, A = 6 3 5 nmtC^tLTtST?,/ =0.'6 5 
Stt^O. A = 7 8 5 nmtC*fLTfrl7?o' = 0. 9 9 0 50 
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[0 0 2 2]-t¥^T. SS6 3 5 nmlCiSbT^^, 

c: cos^T$)n«5^-i' X i7 7 (^s^ffl^<7) s /N ^^^^ 
(Di. 5 2'fg{cjga6^ie:NS^^2>^7j^> zcom&x^^n^i 

^>^rL-;i.2rtc;)^^^i/-if<^m;^^fea«i|W|g 

&Sti7 8 5 nrnT^^feid. xw' X 8 d^iilSSr: > 
[0 0 2 3] IlI6tS7}>n^^A^^^^l 8<7)^®0^ 

i^mx&^o M^uyxi 9a:>mj}m^2 a tLfch 

'=Fmm<D/^:^>\tmm2 a(Dm^p^o:>±mziorc^ 
xmis^-^nx^^^o S7t, jSfi7^;u:$'M2 9i5c]:z:/fi 

ffiM«JS3 0;^^. c:nJ:0/h$l'=kiIS2 b<7>®^^1^{CcD 
^JgJBK^nTl/i^o i&^y^ )[^^m2 9\t. ?g^S6 3 5 
nmcD^$:(^S^^(cSig$ii:. Jg^S 7 8 5 nuKDyt^ 

m^^±\z5Lm^it^m^^T^. ^i^mmms o\t. 
mmms o ^m^ytii^m,^^m^^(D&mm^ 2 7t\z 

\t. g[:S:6 3 5 nm(^)5tti^n A^t^^^ 1 8*^ 
iklcSaaU, 8 5 nm(7)^tS7}^D^*^A7t^^^^ 

1 8T^^tCSi*^n^o t^oT, ?$S6 3 5 nm<^5t 

ft, m%2 a<7:>mm,p^<D±mzt^rz^x^aif^j:,^^ 
1 8 1 AmmyttLx 8 1. 1 xt^m^-^ti. 

^miS 5nm(Dyt\t. Eg 2 b <^ffi^[^-efl>^D 
A7t^^^ 1 8 <£:9 9, S %7bmj^L. m.m2 h (Dmm 
^X\t±<m^l^f3i^^o ^tlU>Xl 9(7?*.<Sffi^^ f 
t-r'5<h. 3 5 nm. 7 8 5 nrrKDrnz^T^m 

^M^umamt. ^n^ena/f. b/f-e^^^n 

^0 0iJ^tif = 2. 6 mm, a = l. 5 6mm. b = 
1. llmmt-r^ii. a/f==0. 8, b/f= = 
0. AStf^^. 

[0 0 2 4] :1^ni^^A7t^lg^ 5tl, r^X^'>i7^ 
ti:^^ X ic J: ^ d i □ItgTfe 
^0 4^ni^^A3^^^^1 8fe, JSS7^;Ui5^K2 9{^ 

XV^^'t^Z.fh'^m.Xh^. ^^\Z. Tj^ni/^ATt^ 

^^5, i8<£:, ^tx'en^muyx^. i9AL\zmi 
mm-^zth'^t^xh^. 

[ 0 0 2 5] 1117 1::, K^mco^^^!i^^J^c . 

m^^^w,3Ly ^ (Dm^^TT^-r. mi (a) tc^-r^^ 
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11 

K3 4S:^M.Ta50-&t)1±fct)<7?T$>5, j^S 6 3 5 n 

A*f7t 3 1 \t. mmi^S'mm 3 4 ic am^ 4 5 

AML., (5f5^:t:(CS3gLTitii-r^. -;^r. fe47 8 

5 n mcoAM^ 3 2 «. 3 4 C A*f:$ 4 5 

^f^)n-5, m'7 (b) tc^rs^s^-i' 3 h-t) 

IA0^*3-ar;t=bc^)T fe*6 3 5 nmC0A*f^t3 1 

3 5 iC AMA 2 2 . SSTAML, S 10 
S^^lcSj^UTititr-g., — iSft? 8 SnmOA 
I>f3t3 2«. l5|l|^t:^HM3 5. 3 6 fCAft;^ 2 2 . 5 
STrAl^b, -lEl(3S^±lCS*fSnTjlfT:^lS]/5S9 0 

(DXM^ t^'b ^ {3 f ^fff*^ T ^ ^ o 
[0 0 2 6] 13 7 lC55rKS:7^';i.^ 3, 3 3«, jg^* 

6 3 5 nmCD3t$aS^^{c3ja$-fr, j^fi 7 8 5 nm 

?&fi7 8 5 nmO^tSrea^^tdSja^-a-, ^^56 

3 5 nmC7)7^^«lS^±tcSI*^-&^J:pic:^fi-*fTp 20 

4 O^Evi-;!/ 1 7 8 5 n 
m. ^:vzL-;P2rtC7>it^^^U— tfK)gtSS-6 3 5 nm 

CtfeBlflgTS^o Sfie 3 5 nm©7¥:H{i^ 

f-A:^^'; "^^'ICPSTtiLTAW^it, I^fi7 8 5 
nmCD^ttM^f-AXT'U >;/^tCSil7t^: UTAM^f 
■&tl«, W#««5S^±(cSiib, 30 

[0 0 2 7] |g8{C, :*:^BJ(^)^^.;/ KSB©*JS^«J^& 

fiKSr^f. :i<;)^e^i-JUtt. tf 3 7. 

tfcig5 3 8 ^itS!iS^bfc/-^<y^r-->'3 9i:. /I-;/ y-v 3 9 

o^gisicT.-^— 1)-4 2 *j*^T^^■^e,n^:IlIST^s^ 4 

4 0 43j:z/3j^D>/7A^!^^^4 in. •nv7.m^±.\z. 

5 i O, T/-^:$'>/6t®fi£$nfc«iiTabl3. A*t7tro- 
3 7/6^?,CDdtiM7t«. (El^*&?4 0Taji7t<i:± liJ^lHl 

^4 1 -C± l^^lE]Sf7tiUT«<J4 0%;OilHlSf$n, EBt 
4 O^SiSLTTt^ltiiggS 8T§7t$n^. 
[0 0 2 8] I19(C, 1218 W^:va.-;UiC*3tt-5¥ji#: 

u— If 3 7 (^DTt^mn 3 8 'vc^ni^jgs^^r. la 9 

-it" 3 7tt, >t«^t±J§S3 8±ICt-h->>i7 4 3'^^U 50 
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T^a^nXV^^. ^^^U— tf 3 7*vf,ffiiJ;&{C£i3#$ 
nfcT^tt, ;y7XC0 5 7-4 4-eSM$nT±;^lC(^;5^ 
5. 13 9 (b) «^^tB#g{CX->^>i7'TJgfig$ 

n75:S7-€:ffll^;'t^'&T'^-5. ^1^^* U— tf 3 7 tt, 
7t^ai2s3 8 (CX-;/^>//TJ^fi!c$n;tE]gl5(C|gS$n 

tf 3 7d^i=,^ij:^[caii^$nfc3tti. 

7t^mi§3 8 iCX>;/?^>^T"^^$nfe5 7-TSIt$ 

[0029] SlO (a) {ClEltff^^ 4 0.010 
(b) fC4^0:y5A7t#^^4 1 0^^|il®A^>,;S^E- 
n^'tl^f . [H]^*&^4 0ttit''iL^#ifi<J5ffii®4 5 lc:<3!)i5)- 
/'^^'>$r*-r^, tf 3 7/iie,C0J±lM7t«ffi:® 

4 5 CDF«gg|5$:aO. Xi' :^^d>e>OSM7tttffiJ^4 5 ® 

^eses^s, ^fe. *ai'^A7t^^^4 1 (a^^-^T^ 

ttdi^>X. -li}i:lH]Sf^(C*|-LTJ3:!HIU>XtLT<^ 

[OO3O]011tC. ^^aili 3 8 ®§^gP(D/X5' > 

^4 0©gjg3t®-5-^, '^8&©Jj^ai5'7A7t^^^4 1 
0+ i;^C[HlSf7tfi. 3i^«iJ$nfc§7tgC4 6-4 8±C 
h 5 62:fl^J6£L, «SSC0*:n^*'^A^^^T4 
1®- l*lEiSf7t«, 3^MiJ$tircS?tgB4 9~5 1± 
IC^;?.*-;/ h 5 7 ^?gfi!t-r-5o Sfc. aSS©I51tFf*&^ 4 

0 ®+ 1 ;*:lHltff7tOT-5-^. SSSCD^Di^'^Ajt^^T 4 

1 cD± 1 ;*:i5i^^«, ^-n-ens^gg 52.53 ±\z.% 

7./}t';/h 5 8, 5 9$rJ^fi£b. aS§«lElSf^^4 0(^)- 
l;#:I5I^f^t«5■5. «KO^ni^5A3t^^^4 10D± 

1 j*:[EiSf7t«, ^n-?-'nS3tSi5 5 4 . 5 5±ic^7;/i^>> 

h 6 0, 6 1 S3tgK4 6~4 8, 5 2. 5 

4tt*^.sli;®^:trfC-(iSLT:feO. S^g|54 9~5 1. 

5 3. 5 5tt^3t.'i^.CDmi::&{CfeBL.TUi^. S^HB4 6 
~5 5;6^e,0DtB:'3^^n^*nV4 6~V 5 5 TStJ-T 

0. (V4 6 +V4 8 +V 5 0) - (V47+V49 + 
V5 1) CO«g:d^iS#e.n. Vyy^mm-^^Wik^ai 
3 f-AfefCiO. (V52+V53) - (V54 + V 

5 5) ©^Iff!il^e^#e.n-2). 5=-i'Xi7©s4ff^ 

tt. V46+V47+V48+V49+V50+V5 1 

[0 0 3 1 ] El 1 2 ic, *^B^<^)^^.;, Ymm.n'm&m 

tt, ^»#U-if6 2. >t«^aJS§6 3*iR,«L/!:yt-;/^r 
-->*6 4 i:. /^-yy-S^a 4 CD^gBtC^tt^nfcilTttt 
*ni/7A7t^«^ 6 5. 1 /4&*ffi6 6*^b«fi£^ 

n^), s^-ttt/j^ny^ATt^^^e 5n. iiii3(c55-r 

=fc^«(C. ^fi#f'i4S:*-r^x:tyS?U^'^ASS6 7± 
h>5!m«1^6 8tfi:^ifi8{«JlI6 9T/tiS'>A^-^ 



( 8 ) 

T^^is^^ (r:>mMit\%. 1 / 4 j^fiS 6 6 i it 

[0 0 3 2] ISIl 4»c:«>ttt:*ND^7A7t^^^6 5(D 10 
^^SiS®/t^>$:^-r, <H7ttt*Oi/7A7t^^^ 6 5 
«ES-:3C^ffl^7 0~7 3{C^>fiJ2nTVi-i>. Sfc. -d^t 

tf 6 2A^e,co^fll^7tcD«7t*^^iSiE7i;5•i^i](c^^^t^ 

7t^^^ 65co^3^70*^e.cO+l ^i>:lHl#f?t«. 2 ^i-fJ 
$tlfc§7tg|57 5. 7 6<7D:5}-fim±(C^:;;#-;/ h 8 3 
J^fiKU, M^7 0 75^6.^- li^EtfTTtttS^tSKS 2±tC 
7t;^#-v h 8 7 S-J^fiSrs. ilTttt'tcny^ATt^^^ 20 

6 5®^^7 1/4^?.©+ i;^c!El*T7t«, 2^i-fiJ$nfc:S 
7ta57 7 . 7 8 W^MiM±tC^;^.7l^u/ h 8 4?£jgfigL. 

5 7 2 *^ f>®± 1 ;*:[nlST7t«. -etl-t'nSTtSB 7 

9, 8 2±iC3t7.:i}?-> h8 5, 8 9 L,, 7 3 

^XJ}^-:/h 8 6, 9 0 4:JgfiKr^. S7tgB7 5~8 2*^ 
e.©tti:^^^n-?nv 7 5~V 8 2TSt5Tt. y:t- 

^xmmim\t<ik^(Dy—zi—mz^r). (v7 5+v 30 

7 8) - (V7 6+V7 7) COiSff*^ ?.n. h 7 '7 
^il^{f^«i>»©:^';/->zL7';i/fe{C<J:(3, V7 9-V • 

tt, V 8 1 + V 8 2 c5a^75^^,^§^)n■^). 

[0 0 3 3] El 1- 6 {C. :^^m<^^^y FSSOHM^SJ 

Tt^tiJSiG 2, V-f i^DT'UXAg 3. 94$JRSrtLfc 
/1-vy-v9 5 /'^•yy— 5(DmWZ7.^—^9 

8$rfel?^TIS:^:t^.t^fc^i7t^4[HI^^&^ 9 6, !jcDi^7A 40 

9 7*^?.«fi£$n-5. m^^'eim^^Q 6it\ 
mi 3tC3%-re7t14*:ay5A7t^?g^ 6 5i:(5l;^co« 

tf 9 l;5^^<DaJl^3tH. JKD^y^A^^^^g j 5JtI8 
O^/OtjSjgL, {iTtttlD^^^ 9 6 (C^TtibTAl^f 

^>©S«7tcDe)-^. ■«7tfiic»co;S<)8 %i:S^7t*E^5-coi5 

8 0 %«ii7ttttEl«T^^ 9 6T± i;^:lHliff7tiUt[E]»T 

+ li>:(H]W7t«T-f ^D^iJ 7,'A9 3, -li>:[El 50 
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iff^¥;ttT-1'i7DrUXA9 4 L-TTt^ttilg 9 2 
^$n^. tt3tfi£^>cD3:<]9 0%«ii^tt|H]tfTl&^ 

9 6?rS3lL-T*Di^7A7t^?l^9 7(CAWL, ±1 
i^EWTtiUTltUl 6 %*t|llJfT5FnT7ti^ffi^9 2 
Tt^n^o ^^^^U—lf 9 1 (^^Mitll§9 2'\0D||gJg 

[0034] 017 (a) (C{i^ttlHltlTt&^- 9 6 . El 1 
7 (b) tCJf:n^7A3t#^^ 9 7co^iSfi^CD/'^^'>$ 

•^-n^ns^r, {i7tttiiijT*&^9 6w^^w9 9«. # 

tF9 l*^^,®tm^7t<^<i7t;^ffi]i:®E;5::;^ip](c 
IS^Snxi/i^. ^fe. ^ni^^ATfe^^^ 9 7«4''il^ 
#iafc:c^*-yt:5'>^*b. izs-s)«^j^i 0 o~i 0 3ic 

[HltlT*&?' 9 6 <D^^%\tm$. 1 0 0 ~ 1 0 3 (D|^gBi£ai 

0 , M^ttmJr^&T 9 6 ©± 1 i)clHl^^«®^ 1 0 0 ~ 

1 0 Z(D^^^^^, *P:^5A7t^^^9 7©ffiJ^l 
00, 1 0 1 tt^77^->X©|5l-6R*50/''?:S'>$W 

*f U T 1/ > X i: U T <^i4 ^ -5 . 

[0 0 3 5] 018 tCV-f □ T^U XA 9 3 
■r, ■7'ri7DyuXA9 3«> H^©;^/5Xco:/□^yi7 
€rljim^^MJK 1 0 7 . 1 0 8 ^:fM.TaiSO-a-t)-&;tt> 
©X^-S. AttJtl 0 4©PM3tJ5g»«lg«#:^MMl 

0 7 $:SS^ife(CS3aLT®3g7t 1 0 5 t;^ 0 , AI^Tt 

1 0 ^<r>sm%^^\-mm.i^^mm 107, 1 0 8 t= 
IlIei^^^{csl^^nTSl^^l 0 6 1;^^, T-rirn 

-I'i'nyUXAg 3 $:^3tTi:LTSii7ttSI^7t^C^)• 
BS$n, ai§^(iS3tgg 1 0 9-hlC7tX#y h 1 2 3 . 
S*f7ttt§^gei 1 OildJtXd?-;/ h 1 2 A^^ti^n 

■7'ri7n7''JXA9 4^^^^,hLTS3a^<hS 
lt7t(C^>g|^tl, SilTttt^TtSB 1 1 l±{c^X#y h 
12 5. SStTtJiSTtSe 1 1 2 ±lC^>;3fi<y h 1 2 6 * 

•^-n^njgfigT'S. — !f:D^/5A7t;^m^9 7 ®m 
^10 0, 1 0 i*>6.co+ i^^msf^ttt. 3^m^nrc 

g^tSBl 13-11 5±fC^n-€-'n7tX^';/ h 1 2 7 . 
1 2 8 $:^figt, Si^l 0 0, 1 Q l7!l^ib!D- i:kmifx 

7t«, 3 5i-fij5nfcS7tBei 16-11 8±{c^n-^*n 

^X7}?-yhl 2 9. 1 3 0 ?:Jg^K-r^. §^§2 1 1 3 ~ 
1 1 5nm^,-^<Dmys\ZilLmL-C)dK). St^SBI 1 6~ 

1 1 8\tm7^.-^.(Dmy5iziiLm\.T^^^. s^. ^ny^ 

A7t^^^9 7(D«I:^1 0 2*i^,<7)± i;^:lH]^7ttt, ^ 
n-^'nSTtSRl 1 9, 1 2 2±(C3tX:^l-;/ M 3 1 . 1 
3 3 ^m&l^. ■nS«E 1 0 3 7i^e)0± 1 ;^|EltFT7t«, -^-tl 
1 2 0 . 1 2 1 ±CJtXAt^->' M 3 2. 13 

A^m^r^. ^itmi 09-12 275^e>«ai;'3*-5-n 
^'nv 1 0 9-v 1 2 2T"^b-r<i:, -y Tf-tiT^w^mm 



( 9 

mt'A^<Dx^y h'^-(xm\z^io. (vii3+vi 

15+V117) - (V114+V116+V118) 
y)VmzJ:K>. (V119+V122)-(V120 + 

VI 2 1) (D^wi^^mn^, ^tz. f^xi^o)^^ 
(i^fi. (V109+V111) - (viio+vii 
2) o>m%t^^%<bn^. 

[0 0 3 6] 01:feJ;C/ia4fCS^1-*^BJ©7t'\-y Kg 

[0 0 3 7] im^<Dm-mm'] 02 otc. ^^BjoTt's 

6 ten, ^mP^l—^ii. X^A^^<DKM^^S:yt 

r^^tii^^m^^p^m-^tix^^^. ^mi^u-^i 3 5 

<^J^fi«6 3 5 nm. ^vji— ;H 3 6 ^f^(D^¥■m^t^U— 
1fC0^&^t7 8 5 nmX&^, ^ 1 3 7 liS.. 
j^:S6 3 5 nmcOP,M7t^StS^^tcajg$-t±, 6 
3 5 nmC9Sil3t43J;t/a2fi7 8 5 nmOTtSSS^^ 20 
(CSM^ii-/5«!l#$--r^. l/4jfeS^Sl 3 8«j^*6 
3 5 nmi::*tLTg3iS:ffl-$nTVi^. 
[0 0 3 8] ^m^l-—^l 3 5/0^f,©aiM7ttt. 
:7^';U^ 1 3 7tCP03^i:LTAttLT^TSjab. n 
U ^-^U>X4T'W-rT^^-^n. 1/4jS««1 3 8 

i:LT*t#ll'>X6 CAItL, SffiJI^O. 6min05' 
-rxi' 7±(c*7t$nSo T^i'Xi' 7A^sosM^tt*f 

4!^fi«i 3 8-cnM^*^e.ri:^«^tc^^$ti, nu 

p*-^L'>X4lC2|tff?tibTAIt-r^. n>J;^-^L^ 

>X4<D&myt\t. ^my^jviS' 1 3 7\zsmytt{^x 

AltLT^TSM^n. ^:>7aL-;H 3 8|^®;g^tB^# 

?^T§7t$ns, — ^v'a.— ;n 3 8F*3co^i^^^i-' 
—tf/i^e.<^aiw^«jSS7^' 1 3 7-cs#=f^n, a 

'J^-:$'U>X4T¥fT^{k$n. l/4jS^Sffil3 8 

it^WL^ti.xMmu>X6\zxkiL. 2 

mmW-x-TJ^i' 8±tC^^Sn-5. -r-t- X^ 8 y6^e><^S 

7t^^T5{CAItT-5>. *;n5/^A7t^^^^ 5(^- 
mmmt, i/4zSfi«i 3 8x-«R{i^75^e,sijoD*gn 

M^tlc^^^n,. n'J>^-^U>X4(C5F^f7ti:LXA 

s^r^, ^<j^-i$'uyx4(Dm]&^\tmmy^)Ui$'i 

3 7TSW$n, ^Vi-;H 3 6l^CD^ti5^#2^XS 
i7 5^n.X— ^X— #^a^n^, ^ >?a.-JH 3 6(7)^fi 50 
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6 6 $:^SL-;tfcOX$)^, 

[0 0 3 9] [mm<Dmmm'i 02 1 (c. ^^ejc^t^N 
-r^^aj7t=^?S/5^p*>ii5$nxi/^-5, ^:y^-;n 3 9^ 

OO&fifi? 8 5 nmX^^. -c 1 4 1 (i. 

3 5 nm07ti3cfcU^fe4 7 8 5 nm©P®Jt^(5 
tS^^lcSii^-a-, iSS7 8 5 nmCDSM^^eS^^ 
tCS*r^ti--5^*$:-r-5= l/4&fiffil 4 2«&g7 
8 5 nmiC^fLXftS^H-SnxVi-S, 
[0 0 4 0] =E':^ZL—}U1 3 9i*i(D^mi$:U—^-d-^ii<D 
a:iM^«SES:7-<;Ui5' 1 4 l^SiiL, n^J>t.-^U> 

X 4 x¥fT7t{fc ^ ti, 1/4 Stfiffi 1 4 2 T^]M.nmm^ 
e.*iH®7ttcig^$nx*D iT'^ A?t^^^ 5 ic Aitr 

^. 3i^oi/vA^^*^ 5®Mig3tHW^iL.X^^» 
U>X*61CAMU, StglP$ 0. emmCD-T^-t' ;^i7 7± 
IC«7t$n^. T^-rX:? 7*vS<;oS|^3ttJ5l^i^^>X6 

4 2X«Rffl3t*^f,SiJ©*tRM3tlC^^$n, n 'J 
^'U>X4{C^fT^i:bXAI^-rs, zi'J^— ^'1/>X 

1 3 9i^©^m^^jsx-sjt$n.5, 

[0 0 4 1] — tf 1 4 0*^8.CDaijt^ 
tt. j£S7^Jl':S' 1 4 1 {;:S<l7ttbXAI^bX^XS 

i^^n, nu/-^'^>X4x^fT7t'fk$n, 1/4& 
stsi 4 2X"ii:^<i7td^e)R{i3^ici^msnx/f;Di7'7 

'A\siSTmm^^ti.x^^uyx6izxmL. m^m 

^1. 2mm©5='i'Xi7 8±(c:*3t$n-5>. -x-f-J^^i? 8 

oifyA^mm^sizxm-r^o t-aifyAyt^mf-s 

<D- i:iK.^m^\t, l/'4SiStSl 4 2XRfi7t/ii^6.il 

ummz^m-^n. y<-^u>X4\zw-n^tLx 

Al^-f-S. :3iJ^-^'U->X4CDa3a:)ttt. i^fi^-i-jU 
^' 1 4 1 f::P{i7tiLXAWLX±xai®L, ^v'i- 
;H 3 9rtCD^a7t=¥=?^XS^$n.5. 7}^□i^'7A:y^:<^ 
<i:^!|ai^>X6 tt. 7i'?^iX-^'X— (*ISS!j$ 
n^. =^i^=L-JUl 3 9CO«J5]c«; lai 2(C^f^:i7a. 

-)i(Dmm^i i/4!fe:gffi6 e^i^sufcfecoxs. 
[0 0 4 2] la 2 o*5ci;y:ia2 1 tc^R-r*^Hjc?^xs>^ 

-1f^fflUfctg^KfcprtgXS)S, 
[0 0 4 3] 
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fcfe, tf(Djfefi{C^^L.T«l 0 0 %ic 10 

IS:f1-€:fTP S^ffl-^O S/Ntta^tf^S 

^^ftU— tf^jt:^^? 8 5 nm(CT^Ci:tcJ;0> ji 
[SScofB-^^cUiB^] 20 

[01] ^^BJcDtI^^N-;/ KggCDH— C9||^{RjO:^fig=£ 

[m2] :$^^mo:>^'\y \^mm<Dfs~oymmm^zm^^^ 
ims] :^^m<D^^y ]fmm<^m-<DmmM\zm^^^ 

[06] *^BJ(^^^.;, KggtD^-OHM^JICffiVi-S 

[117] ^^mo:)zft^y ]:mm<Dm-i5^zs^—(Dmm 

[09] ^^^gcD^-N-;/ h*^gCD*Sg^JJCfflViS0 8CO 
[010] ^^BJcOTt'N-y H^®W|l:^«(CffiVi^0 8 

[01 1] *^H^CO^t'\-;/ K|SIS©||JE«3J[Cffit,i-S0 8 

3tgB±<737t7.^-v hi;)iBS^^-r0T*-5. 
[012] :*:%BJ®^-\.y FS^e<D^iSfiSJ<&iiieS|CDx 

^v'3.-;Uco«^)4€r7n-r0T'^-5, 

[0 13] :^^^m%^y \^^m.<D^mm\zm\'^^mi so 
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[01 4] *^Bjco^^,;, K^M(Z)^ig^J(C^V^^01 

[015] ^^ajcOTt-^^ KSM®||ig^Jtc^l,i^01 
2<D^'JzL-)V\Zisn^. 7t^ttil§CDS^gB0/1^>t 

[016] :^^m<D%^y )r^^m.<Dmmmt:m^m<7:>^ 

0T$>-5. 

[017] :^^m(7^%^y KSMCD^M^^Jlcffl tibial 

7 A^^^^^ c^Ti^i^CD/'? > $^-r 0Tab ^ . 
[018] *^B^cD3t'\-^ KSScDSIJE^aj(cfflVi;s0i 
6<75^i^i-;nc*3tt^, -^-f ^'nyuXAco^fiKi^^ 

-r0Tfe^. 

[019] *^Bjo5t/\-;/ KSiao^5£Mic^Vi^0l 

[02 0] *^B^co^A,.> KSMcD|g=OD|iS£«sj0MB£ 
^^^■r0T'afe^, 

[02 1] *liB^o^/\.^ H^SCD||racD|IM«3JCD«J5g 
?:^-r0Tfe^. 
[02 2] Se^cO^A-;/ H^mo^gj5S;;^^-r0T*^. 
[02 3] tJe^cDTt'N-i' H^MC^li^STtNDif^A^^ 
^^CD^S0T 

[02 4] t¥*®7t^>;/ K^aiCfflVi^^^py^ATt^ 
^^='®gf®0Tafe-5. 
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